Comprehensive Biochemistry, volume 19B  Protein Metabolism Edited by M. Florkin and E.M. Stotz Elsevier/North-Holland; Amsterdam, New York, 1980 xx + 528 pages. $69.85, Dfl 142.75 by Waterlow, J.C.
Volume 126, number 1 FEBS LETTERS April 1981 
BOOK REVIEWS 
Comprehensive Biochemistry, volume I YLI 
Protein Metabolism 
Edited by M. Florkin and E. M. Stotz 
Elsevier/North-Holland; Amsterdam, New York, 1980 
xx + 528 pages. $69.85, Dfl 142.75 
The editors decided that in tackling such a large subject as protein metabolism it would be better to treat a few 
topics in depth than to try to cover the whole field in a superficial way. The result is a book of some 500 pages, 
with 6 chapters, on protein synthesis in mammalian systems (Pain and Clemens); protein turnover in the whole 
animal and specific tissues (Garlick); protein degradation in muscle and liver (Millward); post-translational proteo- 
lytic processing of polypeptides (Dean and Judah); metabolism of collagen and elastin (Bailey and Etherington); 
and the complement system (Reid). 
All these are subjects which are developing actively, although some cover a wider range than others. One may 
hope that a later volume will include the intermediary metabolism of amino acids, since this is another area in 
which knowledge is expanding rapidly. The book is presumably intended not for specialists in each subject, but 
for workers in related fields who want to know the state of the art. From this point of view it is undoubtedly 
valuable and successful. For the authors it may be frustrating that, because of the time which it takes to produce 
a book, it is impossible to be up-to-date, and few of the references are later than 1978. For the reader, however, 
this is probably unimportant, since the book will have achieved its purpose if it explains the concepts and lays the 
foundations for understanding current work. 
Pain and Clemens have succeeded admirably in the formidable task of describing in less than 60 pages the pres- 
ent state of knowledge on the biosynthesis of proteins. They have an impressive knowledge of the rapidly growing 
literature (no less than 566 references are quoted!) but this knowledge could have been an embarrassment if it 
had not been marshalled in a chapter which is exceptionally well organized. It is divided into 3 main parts: the 
structure of the components of the synthetic machinery; the mechanisms of the various steps in translation - the 
authors have deliberately given less attention to transcription; and the points at which regulation may be exerted. 
Two areas in which knowledge seems to be advancing very fast, and which are very clearly described, are the 
structure of messenger RNA and the mechanism of initiation. Inevitably there is less to say about regulation. A 
useful distinction is made between quantitative and qualitatitive control. One regulatory point is the production 
of mRNA, which takes us straight back to the uncharted area of the control of transcription. Another control 
point, which is relevant to some of the other topics in this book, is the enzymatic modification of protein con- 
formation. 
Garlick’s chapter differs from the others in the book in that it is not concerned with structures and reaction 
mechanisms, but with rates of exchange - that is with numbers rather than with maps. The first part is a con- 
densed but critical account of methods of measuring protein synthesis and breakdown in the living animal. The 
second part describes the characteristics of protein turnover in different tissues, the effects of nutritional and 
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other factors, and the contrasting responses of liver 
and muscle. It is likely that in a future edition there 
will be more to say about results in man as a result of 
the new technology for measuring stable isotopes 
which has come into use only very recently. Garlick 
may be optimistic in concluding that ‘most of the 
problems in measuring rates of protein synthesis and 
breakdown have been ironed out’, since he emphasizes 
that we still have no way of measuring rates of protein 
degradation in vivo over short periods. This chapter 
physically bridges the two chapters on synthesis and 
breakdown. It is clear that we are a long way from 
understanding how the rates of the two processes are 
matched, but it is equally clear that understanding 
will not be possible without the ability to measure 
these rates. 
The biochemistry of protein breakdown is another 
subject which is expanding rapidly, so far without 
much in the way of unifying principles except for a 
general consensus on the involvement of lysosomes 
and their enzymes. Millward does not attempt to 
review the whole literature, but wisely confines him- 
self to two contrasting tissues, liver and muscle, in 
which there may be different mechanisms for the 
control of degradation. He produces the interesting 
idea of a distinction in muscle between catabolic and 
anabolic increases in protein breakdown rate. The 
main theme of this chapter is an attempt to under- 
stand what is happening by correlating 4 different 
variables: observed degradation rates; occurrence and 
activity of proteolytic enzymes; changes in substrate 
characteristics; and ultrastructural events. The result 
is a carefully thought out, well-balanced article, con- 
taining many stimulating ideas for further work. 
The list of proteins which require proteolytic pro- 
cessing before they reach their fmal form is becoming 
quite long. Dean and Judah give an excellent account 
of the structure and function of pre- and pro-proteins, 
and of the ‘signal’ hypothesis for directing the intra- 
cellular processing of secreted proteins. On the func- 
tional side the authors are very much alert to the 
physiological implications for the body as a whole of 
this kind of processing, e.g., in relation to hormonal 
activity and membrane function. The main emphasis, 
however, is on structural aspects and on the mecha- 
nisms of cleavage. It is most useful to have collected 
together information about the amino acid sequences 
of the pre- and pro-pieces. There seems to be no obvi- 
ous homology in these sequences, except that the pre- 
pieces contain a high proportion of hydrophic resi- 
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dues and the authors conclude, rather sadly: 
‘The hope that some general mechanism might 
emerge to account for conversion and secretion is 
probably fading fast.‘. 
The chapter by Bailey and Etherington on collagen 
and elastin is both the longest and the least satisfac- 
tory. There is, of course, a vast amount of informa- 
tion on collagen; the authors have made the mistake 
of trying to get most of it in, rather than making a 
critical selection. Added to this, a certain diffuseness 
of arrangement, prolixity of style and inadequate 
definition of terms make the chapter hard going. The 
best part of it is that on the different types of colla- 
gen and their structure. Oddly, in spite of the com- 
prehensive approach, almost no quantitative infor- 
mation is given on rates of collagen synthesis and 
degradation. 
In the final chapter on complement, Reid gives a 
detailed account of the size and structure of the 
13 components which make up the collagen ‘cascade’ 
and of the 7 control proteins, and describes very 
clearly the sequence of events in activation by the 
classical and alternative pathways. At several steps the 
catalytic activity necessary to activate the next-in-line 
component appears to be a function of a proteir- 
protein complex bound to a receptor site, rather than 
of a single enzyme. This recalls the mechanism of sim- 
ilar complexity which seems to be necessary for the 
initiation of peptide bond synthesis, as described by 
Pam and Clemens. The biosynthesis of the comple- 
ment components is discussed; a surprising omission 
is the information which in some cases is available, 
e.g., for Cs and properdin, on the observed degrada- 
tion rates of the proteins. Reid stresses the functional 
importance of complement in the body’s defences, 
but nevertheless has to conclude that there is no sim- 
ple correlation of deficiency of a particular compo- 
nent with a particular disease. It remains a mystery 
why the system is so complicated. 
The value of this book as a work of reference, 
which it ought to be, is marred by an inadequate 
index and a chaotic system of references. In some 
chapters papers are cited in alphabetical order of 
authors, in others in the order in which they appear 
in the text - the least satisfactory of all methods for 
the purpose of reference. These defects are mitigated 
to some extent by a very detailed contents list and by 
useful running headings on each page. 
J. C. Waterlow 
